Abstract: This paper deals with controlling the in-process inventories for the manufacturing system of a typical machine-building enterprise which includes the machining, the transport, the storage bunker and the assembly line. The decision-making is implemented under uncertainty associated with the absence of exact machining model assuming that machine failures are also possible. To cope with this uncertainty, the adaptive control approach is proposed. Within this approach, a new adaptive reorder policy which makes it possible to improve the performance of the inventory control system is developed. Simulation experiments are conducted to demonstrate the advantage of this policy.
INTRODUCTION
The in-process inventory control problem stated several decades ago, in particular, in Buchan and Koenigsberg (1963) remains a topic of considerable and widespread interest up to now. This problem is important from both theoretical and practical point of view. Since the pioneering works (Simon, 1952; Yokoyama, 1955) , the classical control theory becomes a tool for dealing with the control of manufacturing systems containing the in-process inventories. A significant breakthrough in this research area has been made in Axsater (1985) , Kuntsevich (1973) , Shin et al. (2008) , Skurikhin (1972) , Wiendahl and Breithaupt (2000) who studied the dynamic processes arising in typical production control systems. Their ideas were extended in Azarskov et al. (2006) , Zhiteckii et al. (2007) .
Recently, different approaches inspired by novel results achieved in the modern control theory have been advanced to tackle the manufacturing control problems. Among them they include linear programming and dynamic programming, robust and adaptive control concepts, genetic algorithms, 1  -optimization, etc. (Aharon et al., 2009; Azarskov et al., 2013; Bauso et al., 2006; Boukas, 2006; Grubbstrom and Wikner, 1996; Hennet, 2003; Hoberg et al., 2007; Ignaciuk and Bartoszewic, 2010; Kostić, 2009; Rodrigues and Boukas, 2006; Taleizadeh et al., 2009; Towill et al., 1997) .
To implement a perfect inventory control for a manufacturing system, the exact mathematical model with respect to the machining is required (Skurikhin, 1972) . In practice, however, there is only approximate model of the machining that may be used in the decision-making system. Moreover, machine failures are possible, in principle. Due to these facts, there is some uncertainty when the order (reorder) policy is formed (Azarskov et al., 2006; Zhiteckii et al., 2007) . The two approaches are proposed in modern control theory to deal with uncertainty: either a nonadaptive robust approach (Sanchez-Pena and Szanier, 1998) or an adaptive approach (Landau et al., 1997) .
In this paper, the adaptive control concept is extended to cope with uncertainty in the inventory control. Its main contribution is a new adaptive control algorithm that makes it possible to improve the decision-making system via the use of a novel reorder policy formed by this system. Contrary to (Azarskov et. al., 2013) , it does not require a priori information related to some bounds on uncertainty. This feature seems to be important from a practical point of view.
DESCRIPTION OF A BASIC INVENTORY CONTROL SYSTEM

Mathematical Model
Consider the system for controlling the so-called in-process inventory (Buchan and Koenigsberg, 1963, Chap. 22 ) of a typical machine-building enterprise whose production line includes the machining, the transport, the storage and the assembly line depicted diagrammatically in Fig. 1 The in-process inventory control problem stated several decades ago, in particular, in Buchan and Koenigsberg (1963) remains a topic of considerable and widespread interest up to now. This problem is important from both theoretical and practical point of view. Since the pioneering works (Simon, 1952; Yokoyama, 1955) , the classical control theory becomes a tool for dealing with the control of manufacturing systems containing the in-process inventories. A significant breakthrough in this research area has been made in Axsater (1985) , Kuntsevich (1973) , Shin et al. (2008 ), Skurikhin (1972 , Wiendahl and Breithaupt (2000) who studied the dynamic processes arising in typical production control systems. Their ideas were extended in Azarskov et al. (2006) , Zhiteckii et al. (2007) .
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